In this article, partial affine system-based frames is studied. We obtain some inequalities in form of matrix for a partial affine system to be a partial affine frame in the setting of subspaces of L 2 (ℝ). The results improve known ones
Introduction
The frame was first introduced in 1952 by Duffin and Schaeffer [1] to study nonharmonic Fourier series and reintroduced in 1986 by Daubechies et al. [2] . Due to their potential applications in signal processing, filter theory and many other areas [3] , [4] , in recent years, frames have interested some mathematicians and engineering specialists. Among all forms of the frame, the wavelet frame is very important both in theory and in applications. The readers can refer to [5] - [13] for details.
Let ∈ 2 (ℝ), and a > 1 be constant. Define , = 2 ( ⋅ − ), , ∈ ℤ. If { , : , ∈ ℤ} forms a frame for 2 (ℝ), that is, there exist 0 ≤ ≤ < ∞ such that
then we call { , : , ∈ ℤ} is a wavelet frame. and are called the lower and upper frame bounds, respectively. In applications, image denoising and data compression are two important tasks in signal analysis, and we often need to process signals with some limitations in time and frequency domain. Let us take wavelet frames expansion for example. For ∀ ∈ 2 (ℝ), we have the expansion Since does not need to be ℤ, we call ( ) a partial affine system.
In the study of wavelet frames, one of the basic questions is to find conditions on and such that { , : , ∈ ℤ} forms a frame. Recently, many results including necessary and sufficient conditions have been established in 2 (ℝ) or in the subspaces of 2 (ℝ), for example, see [3] , [6] , [7] , [10] , [12] , [13] - [16] .
By a standard argument, for the wavelet frame in 2 ( ( , )), we have the following necessary condition: Proposition 1.1 Suppose that ( ) is a frame for 2 ( ( , )) with frame bounds and , then
a.e. on ℝ.
In this paper, we will generalize proposition 1.1, a necessary condition in form of matrix for a partial affine system to be a partial affine frame in 2 ( ( , )) is obtained.
Throughout this paper, we denote by ℂ and ℤ the set of complex number and the set of integers, respectively. Given a Lebesgue measurable set , denotes the Lebesgue measure of and χ denotes the characteristic function on . For each ∈ 2 (ℝ) , define supp = { ∈ ℝ: ( ) ≠ 0} , which is well-defined up to a set of measure zero.
Next we will give some notations. For a > 1, denote Λ = { ∈ ℝ: = for some ∈ , ∈ ℤ}. For any
For every n ≥ 1 and
For an × Hermite matrix and constants and , the inequalities ≤ ≤ stant for ‖ ‖ 2 ≤ ̅ ≤ ‖ ‖ 2 , ∀ ∈ ℂ . The rest of this paper is organized as follows. Section 2 is devoted to giving some lemmas. Section 3 focuses on the proof of our main result.
Some Lemmas
In this section, we give some Lemmas. Denote
We call a function ψ ∈ L 2 (ℝ) admissible if 
+∞ −∞ ( , )∈ ( ) ∈
This finishes the proof.
Proof of the Main Result
In this section, we give the main result and prove it. Our main result is the theorem below, which is a generalization of [17 Then by the same procedure in [17] , we can obtain 
Conclusion
In this paper, we obtain some inequalities in form of matrix for a partial affine system to be a partial affine frame in the setting of subspaces of 2 (ℝ).
